Introducción. La relación entre la construcción de complejas estructuras mentales y lingüísticas de los niños sordos causan retrasos en el desarrollo de las funciones ejecutivas. Cuando la importancia de las competencias lingüísticas en el desarrollo de las funciones ejecutivas y la frecuencia de los comportamientos agresivos de los niños sordos son considerados, la investigación de las funciones ejecutivas de los niños sordos pueden explicar sus conductas agresivas.
Introduction
Spoken language development in severely or profoundly deaf children is typically delayed compared with their hearing counterparts (Baker-Hawkins & Easterbrooks, 1994) . Regarding to their delay in typical development, children who are deaf experience difficulties when communicating with their families, hearing peers, and the wider society (Hindley, 2000; Meadow-Orlans & Erting, 2000) . Therefore, it is important for the children who are deaf to benefit early special education in order to be supported in terms of hearing and language. Early special education is vital for all children with disabilities; particularly for children who are deaf, early intervention is the key component for developing the language. Children enrolled in early special education within the first year of life have been shown to have language development within the normal range of development at 5 years of age (Moeller, 2000) . Therefore, once any degree of hearing loss is diagnosed in a child, a referral should be initiated to an early special education program as soon as possible after the confirmation of hearing loss (Yoshinago-Itano & Sedey, 1998; Young, Hunt, Carr, Hall, McCracken, Skipp & Tattersall, 2005) .
Even though early special education supports children who are deaf in terms of hearing and language, it's well known that they are more prone to present behavior problems such as aggression than children with normal hearing due to their deficiency in communication skills (Moeller, 2000; Shannon & Anderson, 2008) . The estimated prevalence of such problems in deaf children and adolescents varied widely in early studies, from 15% (Rutter, Graham, & Yule, 1970) to 54% (Fundudis, Kolvin, & Garside, 1979) , showing a preponderance of behavioral or emotional disorders. Besides, recent studies echo those findings and discuss the higher rate of aggression related to communication skills in hearing impaired children (Hooper, Swartz, Wakely, deKruif & Montgomery, 2002; Howley & Howe, 2004) . Moreover, Turkish literature on the behavior problems of children who are deaf presents similar findings.
A study by Sunal and Cam (2005) shows that prevelance of behavior problems in deaf children has been found to be around 29%. Similarly, Sipal (2002) found that wast majority of deaf children in his study were to present high rates of externalizing behaviors than their normally hearing peers. A national research by Turkish Statistical Institute supports the arguments (TUIK, 2002) . Findings of the research show that 19% of the individuals with hearing disabilities present problem behaviors.
Studies on aggression in hearing impaired children show evidence that such aggressive behaviors are often results of communication deficits (Andersson, Olsson, Rydell & Larsen, 2000) . However, aggressive behaviors are the results of more complex mental processes including ability to control the automatic behaviors, inhibitory control and self regulatory skills (Esteban, Sidera, Serrano, Amado & Rostan, 2010; Lundy, 2002; Marlowe, 2000) . Therefore, it is important to assess the related processes that have control on aggressive behaviors such as "executive functions" (EF) in order to have deeper understanding on the aggressive behaviors of children who are deaf.
The construct of executive function (EF) encompasses the organizational and selfregulatory skills required for goal-directed, non-automatic behavior. It has been variously described as including planning, initiating, monitoring, and flexibly correcting actions according to feedback; sustaining and shifting attention; controlling impulses and inhibiting prepotent but maladaptive responses; selecting goals and performing actions that may not lead to an immediate reward, with a view to reaching a longer term objective; holding information in mind whilst performing a task (working memory); and creatively reacting to novel situations with non-habitual responses (Hughes & Graham, 2002; Shallice & Burgess, 1991; Welsh & Pennington, 1988) . Recent theoretical conceptualizations of EF suggest that it is not a unitary function, but encompasses a range of dissociable skills, such that it is possible for an individual to fail on some executive tasks whilst succeeding on others (Baddeley, 1998; Garavan, Ross, Murphy, Roche, & Stein, 2002; Miyake et al., 2000) . Different EF skills may follow independent developmental pathways, some of which may be more strongly associated with language (and thus more affected by the consequences of deafness) than others.
No studies have examined EF comprehensively in deaf children, although a number have included tests that assess some EF components as part of wider investigations. There is some evidence for impaired attention in deaf children compared with their hearing peers (Khan, Edwards, & Langdon, 2005; Mitchell & Quittner, 1996) . Besides, planning and problem solving have also been found to be poorer in deaf children compared with hearing children (Das & Ojile, 1995; Marschark & Everhart, 1999) .
Development of language and that of EF is considered to closely interact. Given the wealth of research examining the impact of deafness on the language acquisition of deaf children, it is surprising that limited research has been carried out deaf children's EF, and that there are such few studies explicitly examining the relationship between language skills and EF in deaf children. Many of the existing studies have examined deaf children's performance on only a few of the EF subcomponents. Moreover; not only in international literature but also in Turkish literature, studies on executive functioning focus on medical conditions such as alzheimer, schizophrenia (Karakas & Aydin, 1999; Sismanlar, Coskun, Agaoglu, Zaimoglu, Karakaya & Yavuz, 2009; Yesilyurt, Maner, Ceylan, Guler, Turkcan & Satmis, 2008) , as well as attention deficit and hyperactivity disorders (Kilincaslan, 2010; Oner & Aysev, 1999) .
Those studies commonly take place in Turkish psychiatry literature, however; literature on educational psychology lacks of this information. There is a gap of knowledge about the affect of executive functions on behaviors of children with special educational needs in order to understand the origins of their antisocial behaviors and to support them in educational settings. Therefore, it is important to find out the possible link between deafness, EF and aggression in children who are deaf for understanding the impact of EF on their aggressive behaviors. For that purpose, we tested 82 children who are deaf in order to assess their EF and aggressive behaviors. We did not include a comparison sample in our study, instead, we grouped children in two as; with and without preschool special education experience. The rationale for this grouping is the well documented positive effect of early special education on the language skills of children who are deaf. As it is previously reported in earlier studies that children with language impairments present lower EF compared to children with typical language development, comparing children who are deaf with different language abilities will provide precious information on the relationship between language skills, aggressive behaviors and EF of children who are deaf.
Method

Participants
Present study was conducted in the metropolitan area of Ankara where is the capital city of Turkey. All segregated schools for the deaf in Ankara were contacted for participation.
The purpose and the content of the study was explained and discussed with the principles of the schools. However, one of the schools refused to participate in the study due to the busy schedule. With the collaboration of the school psychologists, researchers made a list of eligible children and their parents were sent informed consent forms for their approval for partici-pating in the study. Within the eligible 123 children 41 of them returned a negative response, thus 82 children of 10-14 ages were recruited for the study. Within the participants 42 children were boys and 40 were girls with a mean age of 11.91 (SD=1.44) All the children had bilateral, sensory-neural (S/N), severe hearing loss (71-95 dB) as they were all attending classes in segregated schools for the deaf. 39 of the children (47.6%) had early special education history whereas 43 of them (52.4%) not. Children with a secondary disability were not included in the study. The study protocol was approved by Ministry of Education Research Ethics Committee.
The reasons for not participating in the study can be determined in 4 cases: 25 of the families were not interested in the study (60.97%), 7 of the families reported that they do not think their child will benefit the outcomes (17.07%), 6 of the families refused to participate without any reasons (14.63%) and 3 families did not return the forms (7.31%).
Instruments Demographic information form:
A demographic information form was used to gather information about the family, child, child's education and child's communicative behaviors. selections, dependent upon the subject's age. Although desirable, no special training is required to properly administer and score the PPVT. The PPVT provides an estimate of the client's verbal performance and has been administered to groups who had reading or speech problems, had mental retardation, or were emotionally withdrawn. For its administration, the examiner presents a series of pictures to each client. There are four pictures to a page, and each is numbered. The examiner states a word describing one of the pictures and asks the client to point to or say the number of the picture that the word describes. PPVT was standardized for Turkish language by Katz and collegues in 1974 (as cited in Oner, 1997) . For Turkish standardization, 1440 children (2-12 years) living in urban, suburban and rural areas were tested and norm tables were listed according to the scores. Reliability of Turkish standardization of PPVT was found to have range of .71 -.81.
Peabody Picture Vocabulary Test (PPVT)
:
Buss -Durke Hostility Inventory (BDHI):
BDHI is an inventory consisting of 75 true-false items, is generally regarded as the most carefully designed psychometric measure of hostility and aggression. In the development of the inventory, hostility was conceptualized as multidimensional and BDHI subscales were constructed to assess seven hypothesized components of hostility: Assault, indirect, irritable, negativism, resentment, suspicion and verbal. There is also a subscale to measure guilt (Spielberger, Reheiser, & Sydeman, 1995) . Turkish form of Buss -Durke Hostility Inventory was standardized by Askin (1981) and reported a very high internal consistency, estimated by Cronbach's alpha ,94.
Wisconsin Card Sorting Test (WCST):
WCST is developed by Berg (1948) , and revised by Heaton (1981) to assess executive functions in terms of planning, organizing, abstract thinking, conceptualizing, maintaining and adapting cognitive constructs and inhibiting impulsive responses (Lezak, 1995; Spreen & Strauss, 1998) . Turkish standardization and validation of WCST for adults was reported by Karakas, Eski and Basar (1996) and for children between 6-15 ages (75-182 months) by Erol, Akcakin, Akozel-Sahin, Dikmeer-Altinoglu & Irak (2006).
As structure of WCST is not available for reliability analysis, factorial analyses were run for Turkish standardization. Results showed that WCST for Turkish population (both for children and adults) presents two main factors as well; (1) perseveration and (2) working memory, (KMO .83, Barlett's X 2 =9211.91, p = .001).
Procedure
The procedure took place at the schools during day time under the supervision of the teachers. Children were informed about the purpose of the study and the voluntary nature of participation was explained. None of the children refused to participate in the study. School records were used for grouping children with and without special education background.
Children with early special education background formed Group 1 and children without early special education background formed Group 2. Even though Group 1 was expected to have better language performance, both groups were tested with PPVT by authors in order to assess their language performance before the study procedure was applied. Thus, the data gathered from Group 1 also points the group with "better language performance". BDHI was applied orally for every child in both groups by the first author and the sessions took 30-35 minutes.
Concerning the attention spans of the children, WCST was applied in a different session on the following day of BDHI session by the first author. WCST sessions took place in the test rooms of the schools where are silent rooms with minimum materials which minimize the distraction of children. WCST sessions ended when the children successfully matched the cards (10 for every category) in six matching categories (colour, shape, quantity, colour, shape, quantity) or when the cards ran out. Sessions took around 20-25 minutes for the children participating in the study. Children were given stickers of stars and smiley faces to reward their efforts and sustain motivation. The same number of stickers was offered to each child, across the two groups. Care was taken to give instructions with maximum clarity, making sure that children could see the tester's lip movements, and that their attention was appropriately focused. The same instructions were given to all participants. Tests were always administered in the same order, to ensure that potential test-order effects would be constant across groups.
Results
Preliminary analyses of the participants are shown in Table 1 . Results on aggression scores in Univariate analysis of variance among the children, total BDHI score as the dependent variable and each WCST scores as factors, yielded no significant differences (df=1, p<.05).
Bonferroni post-hoc tests were ran in order to find out the possible differences between the groups in the study. Results showed no difference between groups. These findings reveal that executive functioning has no impact on the aggressive behaviours of the children in the study. 
Discussion and Conclusions
Present study assessed the effect of early special education background on the executive functions and aggressive behaviors of children who are deaf. Findings revealed that; early special education has no significant impact on the aggressive behaviors of school age children who are deaf. This finding might be the result of additional factors than language and communication skills. A reason might be the age range of children in the study. Participants were at adolescent period and possibly having psychological and physical changes. Such changes may lead to aggressive behaviors unrelated to language development and communication skills. Thus, even early special education background has positive effects on their language development; the impact of their transition period is possibly more dominant to suppress the positive effects of their language abilities.
Findings on aggressive behaviors and gender present similar results to the literature on the aggressive behaviors of children who are deaf. Andersson and colleagues (2000) , in their study assessed 57 children who are deaf and found that there are no gender differences in children who are deaf in terms of aggressive behaviors. Similarly, Sipal (2002) tested 152 normally developing and 147 hearing impaired children and reported that even though normally developing children showed significant gender differences for aggressive behaviors, such finding remained insignificant for the children who are deaf. Although literature lacks of studies directly assessing the aggressive behaviors of children who are deaf, limited studies present parallel results. Therefore, it is possible to generalize this finding for deaf children.
Starting from early childhood, social relationships enlarge over the boundaries of family and immediate environment. This enlargement leads to certain changes in friend choices and play types followed by different behavior structures. Aggressive behaviors emerging during preschool period are often the reflection of egocentric cognitive functioning.
Nonetheless, starting from school age, origin of such aggressive behaviors leaves its place to social issues such as; acting against rules or trying to be a member of a group, even for not being able to be a member of a group (Taylor, Peplau, & Sears, 2000) . Besides, aggressive behaviors during adolescence are more self-oriented such as identity confusion or emotional breakdowns (Taylor, Pham, Rivkin & Armor, 1998) . However, findings of our study on age and aggression lead us to a different orientation for this issue. Deaf children between 10-14 ages do not differ in their aggressive behaviors and that finding might be a result of facing relatively similar problems within their social group. As normally developing adolescents' aggressive behaviors vary from a simple expression of the self to complex personality problems, one might say children who are deaf still struggle with their disability related problems during pre-adolescence and adolescence periods.
Literature shows no tracks presenting WCST factor distribution for deaf population.
Therefore, we were interested how the WCST scores were distributed into factors and which factor is dominant for deaf population. According to the factor analysis of WCST scores for the participants, first factor measures perseveration and second factor measures working memory. This finding is parallel with the studies of WCST with normally developing children (Erol et al., 2006) . Besides, WCST studies with adults present similar results as well. Karakas, Eski and Basar (1996) in their study also found that WCST scores were distributed in two factors and first factor was found to be measuring perseveration and the second factor was found to be measuring working memory. This finding shows that WCST dominantly measures perseveration for both normally developing population as well as hearing impaired individuals. Unfortunately it is not possible to find a research in the literature studied executive functioning of deaf adults thus, the findings can not be compared.
Results on early special education background were found to be having impact on executive functions. Findings present that WCST 1, 3, 4, 5, 6, 8 and 13 were significantly affected by special education background and group with early special education background was found to be having higher levels of executive functions. This finding links previous studies on impulsive responses of children who are deaf (Andersson et al., 2000; Sipal, 2002; Vandell & George, 1981) and studies on executive functions and language problems (Hooper et al., 2002; Landa & Goldberg, 2005; Marlowe, 2000; Singer & Bashir, 1999) . Andersson and collegues (2000) reported that children who are deaf have more impulsive responses than their normally hearing counterparts. Besides, Remmel (1999) in his study discussed deaf children having impulsive or aggressive behaviors due to language abilities have significant executive function delays. Similarly, Hooper and friends (2002) studied language skills and reported that impairments in language results in impairments in executive functions. The parallel finding in our study echoes the early studies and reveals that children who are deaf have delays in executive functions and better language abilities have a boosting effect in developing executive functions.
WCST scores 1, 4, 9, 12, 13 were found to be significantly affected by gender, which show that gender has a significant impact on working memory for this study. However, this finding is on the contrary to the literature. Heaton (1993) , Roselli and Ardilla (1993) and Shu, Tien, Lung and Chang (2000) reported that gender has no significant affect on executive functioning. Moreover, Erol and her collegues (2006) in the standardization of WCST for Turkish children reported that gender has no effect on any WCST scores. Such a finding in our study might be strongly related to the sample. In our study, we assessed a highly specific sample which may lead to biased findings because of the characteristics of the participants. However, this result is strongly considered by the authors as to be assessed in a further study.
Frontal lobs are well-known as the latest developing body structures anatomically and functionally and therefore, their activities increase by age and reach the top during adolescence (Karakas, 2004; Kilic, 2002) . Thus, adolescents are expected to have higher levels of executive functioning and higher WCST scores than school age children. In our study, none of the WCST scores were found to be affected by age. This finding is critical for assessing the executive functions of deaf children as early studies discuss the importance of age in the development of executive functions (Erol et al., 2006; Heaton, 1993; Roselli and Ardilla, 1993) .
It is reported that normally developing children has the highest level of executive functioning around 11-12 ages and children who are deaf show delays in the development of executive functioning and have a 10 years old child's executive functioning when they are between 12-14 ages. Such a difference highlights the importance of language skills on the development of EF. As children learn to control their behaviours and flexibly correct their actions with social feedbacks (Hughes & Graham, 2002) , receiving insufficient feedback due to low language skills affect learning to control their responses. As a result one can say that "lack of practicing" self regulatory skills lead to delays in the development of EF.
Findings of our study presents that early special education experience has no significant impact on the aggressive behaviors of children who are deaf but their executive functions. From a theoretical perspective, the findings support the interdependence of language and executive functions but also suggest that executive functions themselves may be dissociable. Therefore, one can say that early special education has positive effects on cognitive development of children who are deaf, however, lacks of supporting social development due to social changes by age. As children have social problems during adolescence, their aggressive behaviors should be assessed deeply concerning every possible variables that are possibly affecting them.
Besides, it is argued that the behavioral manifestations of executive function delays observable in deaf children are unlikely to be the consequences of deafness itself but rather result from the language delays that are the consequences of the deafness. The finding that deaf children experience deficits in executive functions has both clinical and educational implications. Clinical assessment of deaf children should take into account their potential difficulties with executive functions and the ways in which this might interfere with their performance in other areas, including both the cognitive and social domains. Deficits in executive functions may be manifest in difficulties organizing thoughts for writing tasks, organizing materials for lessons or homework, organizing time, and implementing lengthy verbal instructions. Poor executive functioning may also show behaviorally through difficulties in social situations, such as expressing the self and peer interactions. Behavioral management and classroom teaching may be facilitated by using learning strategies that emphasize visual cues and place minimal demands on language, so that deaf children's executive functioning can be maximized. In addition, enhancing particular aspects of language use, such as teaching deaf children to practice and implement self talk strategies for planning and problem solving, may help them make better use of their existing executive functioning and develop them more fully.
This study was an attempt to assess the executive functions of children who are deaf and to clarify the linking to their aggressive behaviors and language abilities. As some of the findings echo the earlier researches, we also discussed some of the findings which are in contrary to the literature. However, present study has several questions rising for further research and evaluation to be addressed because of a number of limitations.
Limited number of participants in the studies has the risk of presenting biased results as well as decreasing the possibility of generalizing the findings. In a small group of participants, findings may reflect the characteristics of the participants, the cultural background they have or the structure of their social environment. Such possibilities may also be affecting the findings of our study as 82 children were included. A further study with a larger sample may present more accurate results.
Children with disabilities differ within their groups as they may have different levels of severity in their disability. Particularly for children who are deaf, there are numerous educational options according to their hearing and language abilities that support their development. As different educational backgrounds may cause differences in their developmental pace, including a particular group (only with severe hearing loss or only profound hearing loss) in a study may result in limited findings which are not comparable. Therefore, a future study including children who are deaf from different levels of hearing loss would provide deeper understanding of their aggressive behaviors and executive functioning.
Our study provides information on the development of executive functioning of children who are deaf. However, our findings are limited to a small range of age group. A further study including a wide range of age group (i.e. 6-12 ages) may provide clearer results on the development of the executive functions of children who are deaf. Besides, a comparison Young, A., Hunt, R., Carr, G., Hall, A.M., McCracken, W., Skipp, A. & Tattersall, H. (2005) .
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